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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a composrtion capable of forming a coating film excellent in thickness 
uniformity, hardness and dielectric properties by incorporating a specific alkoxysilane hydrolyzate and/or its 
condensate and a silane compound having a specified b.p. into the same. 

SOLUTION: This composition contains (A) a hydrolyzate of a compound represented by the formula: R1 aSi(OR2)4-a 
and/or its condensate and (B) a silane compound having a b.p. of 300"* C or higher under normal pressure. In the 
formula, R1 and R2 are each a monovalent organic group. Preferably, ingredient A is a condensate of hydrolyzate and 
has a wt average moLwt of 800-100,000. Ingredient A takes a two-dimensional or three-dimensional structure as a 
base polymer for film formation. When applied to a substrate (e.g. a silicone wafer) e.g. by spin coating, the composition 
can fill the grooves among fine patterns and. when heated, undergoes the hydrolysis and condensation of ingredients A 
and B to form a high-mol.-wt polyorganosilixane. thus forming a glassy or giant polymer film. 
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(54) [%i^cD«)»] s^m0L^im«j^^zm^m^ttm 



(57) [SiKj] 

m^^m (A) -«^R' . Si (OR2 ) 4.. 
(B) «ffi-ec>»^;65 3 0 0t:«±-e*)Si/7Wi:'a' 



»§a2 000-30 9 75 1, 



[ss*3® 1 ] (A) Tie-ns^ ( 1 ) v$i^ti^{t^ 

R> . S i (OR2 ) •••(!) 

•?^^l^K^O^»SS^^t. a Jl 0 2 (OSai^-fo ) 
(B) ^£E-C^7)»^dS3 0 Ot:«±-C*>e'>7 

I»*3g2l (A) (^±AD7K^mfif'&«9^^) 10 

1 0 OfiS»J-^Ur. (B) OfiftSB-C 

[SS*3g 3 1 if 1 i2ttt^m«?;6^'=) >i i>Zti:^ 
[0 0 0 ll 

[0002] 

y;& (s i02 ) ^;65^ffi$tvr^>5o ^tr. ifi^. 

OG (Spin on Glass) IRt^fitl^^ h 
[0 0 0 3] itr-e. #B3V6-1 8 1 20 

[0 0 0 4] ^ft. wo 9 6/0 0 7 5 8-^^aic:tt. 

#saa«»s<ojirajte»K<^?^i«i-t£^^F^^^ ^^^^^^ 



[0005] »M^3-20 3 7 7^43^«l::rt:. 

0^f{k. ^T^^X^dJlS^H^fTofc^r-fcoT 

[00 0 6] t;^>U> ±f20j:5l-> v^yWk-^^l-^ 

[0 0 0 7] 
[0 0 0 8] 

imi^m9^'ti>itl^<0^^] (A) Tia- 

«^ (1) r-^^ix^Yk-^^ (^T Ut^^ ii) \ t 

r (A) *>-5^/^tt rsp7K5W»3Nf^»j i:t>v^ ' 
5) . 

R» . S i (OR2 ) 4-. •••(!) 

(Ri *5J:o?r2 141^— -etS*orv^xt>J:<^ r« 

(B) ^£T'(7?^;^.j65 3 0 O'CeJ^i-Cfc^v'^Wk'g^ife 
(£i^T r (B) ^5^J it)V>9) . $r-&*f 

(A) (^r^TK^^ffi-g^t^feff) iooms$pic 
MLX. (B) ^i>755i-8 0SSffiT**)5r^;65#^ 

[00 0 9] 

y-^-i:LT. Yk-fr* (1) OA0*^WB«'&«l*5r»C7c 

--HlJcTc^lj/^Wii^t (B) i^yXt^m*- 

(B) i^^>''(k^4&tds»i*5W»-<8-&1-5C^tcJ; 
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#-60 '^hn^mri. a?«tt3&5S»-c. w-mu^sti. 
[0 0 10] cr-e. ±saSD7K5WK»^f4, ±.Wc^m 

(1) IC'g-^ih.SR^ 0-S-r'<T;55^*i>«^FixTl> 
-fb-^^^^ (1) (omi^^^mn<r>yyy J-i^mm^\^xs 

loo 1 1] £J^Ts **!^l-^V^^tt<5 (A) 

[0 0 12] (A) 20 

±f2~«^ (1) -e^^^'S^i^'a^ife (1) \z.u\^x^ \ 

^y c/v?/t'S/^^^^tf'6c^d5x*#5o c:rx\ 
r/i-^^^/i-Si l-Xfi. :I^f'/^S. T'Dti'/P 

>>-ctJ:i.\ -iis:^ (1) i-^^^'^T. ry-zu-^^LT 

/u:7 3i— /vS. :5^nn:7 3i;i/WS. :/n^7^=i/uS^ 30 

[0 0 13] (1) -e^Si^5Yb^«!<^*flc^a|^: 

-y^ -r h9-n-:/c3 2K^'>^>7^^. hy - i s o- 

-sec xh7-tert -3^ h^r 

i/v^yV'. ^f^/Uh y^i h^'>i^7^s P<^/Vhy~n 

v^yVx 7'f'/^hy-n-:/h=^v">7i^x ^-^/^hy 40 
-s e c-:/h^'>v^7Vx p<f"/Why- t e r t-y 

yy h^v/i/7>'. Jif^/Uhyaih^v'ixyV, 
|. y-n-T'njK^v^'Vy:^. h y - i s o-T' 

niK^-Vi/yV. acf^/Why-'n-:/h^i^">7>'. 
f-/Why-s e c h^v'i^y^. t e 

f=/uhy^ K-n/whya: 



'>7V, trri/Uhy- s e c-:/h^i^">7>'. fcf^/1^ 

hy- t e r t->^h=3fe^e/'>7i^. trrn/phy 

•>i/7^^. n-T'Df/l'hy^ h^i^i^y:/. n-T'n 
t'/Ph y^i h^->'>7:^. n->^n tVuh y-n-T'D 
jK^i/i^y^^. n-rnfc'/uhy- i s o-:/o2K^'> 

n-yotr/uhy-n-:/h^->v^7:/. n- 

T'Dt'/Uhy- s e c-:/h^'>'>7^^s n-:/nhf/l- 
by- t e r t-T^h^^v^-^y:/. n-yoi^/i-hy :7 
*y:2irix«>7y. i -T'oe'/i'hy y h^i^'Vyv. i 

-yn f/l^h y:i: h=¥'>v^y V. i -T'o t'/U h y - n 
-y'DjK^v^i/7>'. i -y^Df/V-hy- i s o-y'o 
d^'Slfi^v^y:^, i-::/nfcr/Uhy-n-:/h^'>i^7 
l/^ i — y'n f h y - s e c — y h^i/i^y i — 
T'PtV^hy- t e r t-:;/h=¥i/i/y>'x i-T'ot* 
/uhy ^ai/^i/i^y^'. n-:/^/whyy h^i^i^y 
V> n-yf^/l- hy^ b^'>v^y>. n-:/^/t'hy- 
n-y'n2K:3^i/i/y n -r/^/l^ h y - i s o -y'n 
3j^:2^->v^y>-. n-y^/i-hy-n-:^h=^'>i^y>'. 

n-y^^/H-y-s e c-:/h^i^i^y:/x n-y'^/w 

hy- t e r t-y h^^v'v^y V. n-y^/uhy:7cc 
y^^'^i^yX^ s e c -y^f^/i- h y y h^i^v'y s 
e c-z/^/W- i - h y^ H^">'>y>. sec-::^^ 
y — n -y'n /K^v'v^y V, s e c — h 
y — i s o -:/D/}f^v">y s e c-z/f'/l— by 
-n-y h^v^i^^i^. s e c-::/^/^- hy-s e c 
-yh^i/i/yV^ s e c -yf'/l— h y - t e r t - 

y'h^'>v'y>^^ s e 0-:/^"/^- hy:7i/^'>'>y 
t-:/f^/^hy y h^i^'^yv. t-::^^/why3i 
h^*>i^y >'^ t -y'^/^ h y — n-y'njK^ri/i/y 
V. t-y^/Uhy— i s o-y'njK^i/v'y>'. t- 
y^^/v h y — n-y h=^v">y ^> t-y^^/why — s 

e c-:/h^i^'>^>'. t-y^/Why- t e r t-:;^ 
h=3<rC/i/yV. t-y^/^hy 72cy:^->i/y>-. yat 

=^/uh y y h^v'v'y^'. y*::^/whyj^h^>'v^y 

ya:^yPhy-n-7'D3K^i/->y>. y^cziyWh 
y - i s o-y'njK^i/v-yv. y*=/wh y-n->^ 
h^->'>y>'> y^^^i/i'hy-s e c-:/h^'>'>y 
X. y3:=/^hy- t e r t-y h'^'Vi^^i^s 
/uhy :7ai/^'>'>y>'s f'/i'v^y h^v-i^y 

^/^v?^ h^v^i^y>'^ i^y^/^-i^-n-y'DzK 
^•>'>y:^. i^y^/w-i^- i s o-y'ciTK^i^i^y 

- s e c-y h^v^i/y^'. v?y^/l— v^- t e r t- 

y h:2^v'v^y:/> >^yf'/wv^:7 3iy :¥i^v/y v^^:^ 
/ui?y h^'>i^y>'. h^'>*>y>. 

f^/W-iz-n-ynTK^i^v^y V. i s 

y>^ s e c-:/h=¥i^i^^^'. i^^:^ 

/U->?-t e r l-ZfY^'y'yy>. v^aif-yUv^yzcy 

=^i^->y:^. ix-n-y'n t'/Uv?^ h^v-Vy:^. v^- 
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-n-T'njje^i/i/y^^, v?- n -T'o i s 

o-T'nzK^i^'Vyi^. v^- n -T'n fcT/U- v?- n 

- i s o -T'd f/Ui/^ b^'>'>y:^. i s o -7^ 
o If/Wi^j: h^Vi/^i^^ i^- i s o -T'd tVu-i^- 
n-7'nd^:^e/v/7>'. t;- i s o-T'nl^/^-v?- i 

s o-yo^^i/i^y>. iy- i s o -T'd if/i^-i^- io 
n-'^h^iyi^y^. i?- i s o-y^ntf/U-v^- s e 
c-:/h^v'->7V. i s o-T'oe/U-i^- t e 
r t-y h'^i^-^y^. i/- i s o-T'd 

n-r/p:^^^'^^/^^^^ v?-n-yf'>'^-i^- i so- 
i^-n— v^— s e c — h^->i^7 

i;-n-::/^/i— V?- t e r t -T'h^^ei/iyy V. 

>^-n-::^f-/^— v^— ^^^^ ^^'^'^^^'^ v^-sec- 20 
y^^/l^i^/ h^>iyy>'^ i?- s e c -y^^/Ui^za 
'>v^7:/, V?- s e c-:/f^/^-v^-n-7'^^^>'> 
7:/, ':/-s e c-P^^/t'-v^- i s o-7'cr2K^i^'> 

i^-s e c-:/^/^-v^- s e c-^ h=^'>v^7>. 
-s e Q-Zf^f^^-'iy- t e r t-:/ 

- s e c -y^/^-v^-:7«/^*>*>^X. i^-ter 
t -zf^J^i^^ V. t e r t -T^^/l-v^ 
aih^v'v^yV. v^- t e r t -yf'/^-v^-n-T'P 
zK^'>'V7>'> i^- t e r t -y^/P-i^- i s o-T' 30 
nzK^t-5/->7i^. i^-te r t -:/^/W-i^-n h 
^'>'>7:/. i^- t e r t — yf^-zU-v?— sec h 
^i/v^y^^x v^- t e r t -:/^/P-v?- t e r t 
h^->'>9>'. C?-t e r t 

v?>':t=/Wv^P< h^r'>'>7V. 

s e c-y h^v'v'y^^. v^7A-/U-i^- t e r t- 

^'fu\ftVV^) ^ V^'i/'yy^^. y-hy^nnT'ntr 
(00 1 4l »*U<rt:. y-Vy/^ h^>>y:^. 

h7 - i S 0--f0^^'>i^7>. y h7 7aiy :^V^i^ 

yys ptf-zwhyp* /f^/uhy^h^-^ so 



y - i s o -yn^K^v^v^.^ ^'^/^ bV ;^ h 

yi^, 3i^/uhV^b^^>i^yy. tf^/i^hyp« b^iy 

>y>. f=./uhy3^h^i/i^7V. 73:-/Uhy/fh 
^i^yyi^, y3L:^/uhV=^h^i^->y>^ i^^^/i^iy 
y h^i/->7V, i^?t^/>-j3Lh^iyiyy:y. 

=/^v?^ h^'>'>7>"x i^7*=:/Uv^^ h=¥->->7>'. 

[0 0 151 (1) <^;(iD*^W!i«[^te-efcs 

(A) ^^its hhf}^ctb. ^t^^ (1) ^;tra7K5>^. 

t>t>ix5«Sa»«collFfiETtc, 'ft;'&4& (1) S:iS-&L 

(1) S:;!JD7K5J^«-iSi'^*^T. -(b^^i (1) oAptK^^ 
«^S'^i^<!r-r'5Ci:;65»*H/\ (A) ^i^(D:^V:^^ 
i^:y^n(om&W'm»^& (sit Tmwj i:tjv>5) 

^?^L<*1. 8 0 0'-1 0 0, 0 0 0. ^(b\Z»^ 
L<n. 1. 000-50, 0 0 0T-*>^)o 

[0 0 16] jI^^^IZ^^^X. (A) ^^J'tt^ l«¥?i 

[00 171 (B) fife^ 

(B) »JE-C(7?»^d5 3 0 0'C«±'CS>5i^7 
^iyy>it'^mt\^XYX. mx.^. TVyy^J^i^'y 

DsK^i/mh^i^) i^^V-. X h7^^ (i so-T'o 

h^-» "yyy. y Yy^:^ (s e c-7^h=^i^3: 
i/) i^y^'. -r h7^:^ (t e r t h^v'j: h^f 

7^h7=^r;^ (m h^^-n-T'crxjf^f-v^) 'yy ^^ Vy 

(i s o->^02K^->-n-7'D3K^'» 5/7 

V, -rhy^^:^ (n -T' h^^v—n -T'n jK^v^) i^y 
y^yVy^y^ (s e c h^i/— n-T'ojK^i/) 
T'hy^^ (t e r t-:/h=^i/-n-:/o;K 

i/) 5/7 V. r h7=^;^ h^'>- i s o-T'csK:^ 
i/) i^y^'. y Vy^y- h^- i s o-:/o3K^ 
5^) i/7>'. ^h7'^>^ (n-:/njK5^5/- i s o— ^ 
D;Jf^-» i^yV. -rh^^;^ { i s o -T'dsj^^-V- 
i s o-T'njK^rv^) iX^^. x h7^^ (n->^ 
i s o-:/ojK^5/) 5/7^^ ^ h7^^ (sec 
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(t e r f-fh^iy- i s o-^^^^i^) *>^>. 
^ h7^^ (7*=.:^^/- i s o-T'cJJi^^v^) '>y 

hy^-X (i s o-7'D2K^v^xh^'>3i h=^i/) t^y 
V, r-h7^^ (n-:/h^v^3ih^*>3i h'^v') >y 
-r h^^;^ (s e c-y h'¥v^3ih^v'3:h:^i/) 
v^7:^x X h7^^ (t e r t h^'V^i h io 

1^- i s o-:/n7K^'>>'D^f->'. -^=¥1^-n-y^ 
^^ih-t er t-^-h^v-i^odf-i^V. 

i s o — 7'o3J^=^'>v^^>7i^^ ^^r1^— ri- 
^^rih— t e r t h^i/v^v^y^^^ ^^i^:7al 20 
^^>', tr^ (^^i^-i s o-yo:^^^i^) ^^^'^ 
s e c-y h^'» (--^f—t e r t- 

-?«<5^^> trx (^^^y^y^iyiyV/i^) p« 

V. t*;x t e r t-yh=^'» trx 30 

{^ar-^yoLy^i/i/])/^) =^^>. 1. 3, 5, 7- 
7^ h7-n-7"n^=^'>-l. 3. 5. T-'rVyj^^ 
/Wi/^Dx h7->cr:^f-^^. 1. 3, 5. 1-7-Yy- 
i s o-T'ciJi^^i^-l. 3. 5, 7 --r h 7 
^xi^Yy^yni^^l/^ 1, 3. 5. 7-^h7-n- 
yh=*r'>-l» 3, 5, 7 --r h7-?^^/^'>^c3'r hy 
'>t3^f-V. 1, 3, 5, 7-xh7-s e c-y 

3, 5. 7-7=- h^y^/l-'^^OT' 
f-:/. 1, 3, 5, 7-^h7-t e r t-:/h=3e>- 
1, 3, 5, 7-T h^^f^^'^v'^'^'T^ 40 

1, 3, 5, 7-7^h77i/^i^-l. 3. 5, 
7-^ (.^^^/Wi/^Df^ h7•>^^1^:^, 1. 3, 
5. 7, g-^V^J^y h=^'>-l, 3, 5, 7. S-'^ 

1» 3' 5. 7, 
9 — X:^J^z^V^i/-\, 3, 5, 7, 9 — ^V'^^f^ 
/Uv'>J^n^:/^i/D^f->'. 1, 3, 5, 7. 9-^^^ 

^-n-T'cisJ^^i^-l. 3, 5, 7, 9 ^V^^f^ 

/^.>>5r^^:^^*>o:^M^^^. 1. 3, 5, 7. ^-^^^ 
^5^- i s o-:7'n2l^=^v'-l. 3. 5. 7, %--<-^9 
^^/U'>^a^:y^iyo^'tly> 1, 3. 5. 7, 9- so 



^V^-n-:/h'^v'-l, 3. 5. 7, 
f^/W-V^n^V^i^o^f-l^. 1, 3, 5, 7, 9-^ 
>^-s e c-yh=aE^'>-l. 3, 5, 7, 9— ^^^^ 
yf^/U'>^ci^V^i/o^1^V, 1. 3, 5. 7. 9- 
t e r t-y 3. 5. 7. 9-'< 

ly^;^^/Uiy^o^y^iy^^i->. 1. 3. 5. 7. 

9-^>^y:i^y^'>-i. 3, 5, 7, g-^v^T^ 

¥*&^*4bO£A±<0^ Jl?y h^ixi^D:^f- 

V. 2Ky d^y p^f^/i'-n- 

T'Dd^:^^^/'^^^-^ 2Ky><f-/U- i s o-T'ojK^ 
i/->r3^1^>'. zKy ^^/l^-n-y h^i^'>n^1^>', 
3Ky>f^/W- s e c-y h^v^v'D^f-V, zKy;^^/!- 

'>v^p^f-v. 3Kyx^u:x»S<:ofia¥*&5H-S4a 

o£j^±<?5. #y tr^/v> h^'>^/D^ri^:^. zKyt*zi/u 

^f-V. 2Ky t'r^i/l'- i s o -y^^^i^iyti^-t>. 

;j?y tr=^/^-n-:/h#'>i^p^1^>'. d^yf^^/v-s 

e c —zf h^v'v'O^iri^V', /K y h'=./l^— t e r t 

2Kyjxf^w>'»3f<oSS5)^^fi4 0 0£Jl±(D\ jKy7* 

zKy 7a:^/U-n-'7'i3zK^i^v'Ci^i^>^^ ^]) 
s o-7'l^2K'¥i^->.o^i^>'^ 2Ky 7*r=: 
yl — h^i^iy^^'t^^^ y s e c - 
y h^iyi^o^-t^. jKy yx,=:^/U- t e r t -Z/ 

2Ky jK 
>j;?.f^U'>-1^^c75Sl:¥i?^:$^^S4 0 0£Jl±(O. jKy>? 

[^^iy^ya^-^l^, 4^yv?3ih^v'v'n^f->', jKy 
':/-n-y^n3jfdev^v^n^f->-. zKy i^- i s o - 

jKy V?- sec h^v^v^cii^f-:/, d^y i>- ter 
[0 0 18] Ztl(b(Diyy>it^^(D^h. ^lf*U< 

h^iy) iyy^". y'h^^^ (aih^s/ai h=^-» iyy 
Vy^^ (i s o-7'n2|f:^v/3ih^v') v'yV. V 
(s e c-yh^'>3ih#i^) -r h7=^:x (t 

h^iy) iyy^". "rVy^^ {n-':^^^^iy=^V^iy 
3ih^*» 'yy>. Thy^:^ (i s o-T'n^j^^i/ai 

h ^ v^ai h :^*» iyy>. "rVy^^ (ter t - 



9 

jV) :xi^:/^ 1, 3. 5. 7-r hy-n-T'PsKaE^i/ 
-1. 3, 5, 7— ^ h^-Tff'/l'-^^PX hyi^D^-?- 

1, 3. 5, 7-7" ^7- i s o-T'diK^^v/- 
1, 3, 6, 7-7- h7^^/^">^Dr h^v'Ci^ih 
X. 1, 3, 5. 7-^h^-n->^h^v'-l. 3, 

3, 5. 7-T- s e c 1, 3. 5, to 
1 -^\.y:^^/i^i/^^Thyi^^^'^>> 1. 3. 
5. 7— r h7-t e r t-7'h=^v^-l, 3, 5. 7 
-•r h7^^>'^'>i5^c'7' Hyv^n^f-^', 1. 3, 5. 

7-7" 3, 5, 7-TVy)^^/\^ 

i^^aT hyi^^^-^^s 1. 3, 5, 7. S-'O^ 
yh^->-l. 3, 5. 7, e-^^-^T^ f'/V'V'^D^ 
:/^?'>n:2lrf->-. 1. 3, 5. 7, 9 — ^^'^ h =?i^v' 
-1, 3, 5, 7. 9-^:^^-^^^^'>^'='^^^v'ci 

1. 3. 5, 7, 9— ^V^-n-T'DzK^e/ 
-1. 3, 6, 7, 9— 20 
^l^^'. 1. 3. 5. 7, 9-'<:^^- i s o-T'njK 
3. 5, 7, 9-^V^5^>?<f^/U>i^^n^V:$' 
^/D^i^:/. 1, 3. 5. 7, 9--<>'^^-n-:^h=¥ 

3, 5, 7, 9-^>'^J'^f-/^">i^^o^>'^'> 
o^1^i^. 1. 3, 5. 7. 9-^V^-s e c-:/h 
3^ 5, 7, 9-'<>'^?-?'^/^i/^^'^^:/^ 
1, 3, 5. 7, 9--<V^-tert- 
^^e^^^^l^ 3, 5, 7, 9-^V^pC^/Ui/^P'< 
y^i^CI=a^^1^>'. 1. 3. 5, 7, 9-^V^7aiy^ 

3, 5, 7, 9-^>'$f^'^/Ui^^n^:^^i/ 30 

v^i^n^f-V. sKy ^5^/^-n-7'^3K:^•W^^f■ 
:/. d^y^f^/U-i s o-:/n;K5^r'>v^o:^1?-^^. 3Ky 
y^/U-n-:^K=^'>'>C3:^f-^^, jKy s e c 

-:/h^->v^oA^f->^. 2Ky t e r t-^ 

•>•>cl^1^v. d^y ^f^/w7aiy:¥v^'>ci^f'>', mi) 

y i;-n->^nzK^r-v^->i3^f"V. jKy v?- iso-T" 

[0 0 1 91 ±SE (A) «5>S:««-r5ft^ft (1) S: 

/i^^itV> 0. 2 5'^3^/v<?57KS:ffi^^^wi:d5»^L 
<. 0. 3 --2. s^/i^(Dyi(ii:iQ^^ztitm\^»^L 
i>o »ADi"'57Kofi;d2 0. 3^-2. 5^/w<^<6iBrt<7)fi 

[0 0 2 01 (A) ^^^m^T^it^^ (1) 



l»M2000-30975 1 
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i)^x-a>c &m^\^-Ht^^ti.xn. mx^ris hy 

3:h^'>-*/ (T-fe^/wr-fe h-^- f-^v. hy 

f,-^- 1.) ^^^-^ by - s e c-yh^y • (t 
-^^jur^hi—h) "^^-y. hy- t-:^h=^v^-* 

y {r•fef=•/^r-feh:^-h) f'^V, ':^:r h:^v/- i^;^ 
• tr;^ (r-t^/UT-fe h•:^- h) v^-i-T'n 

->^h=^'>- \^y^ (r^^/^r-feh-^-h) ^^v. 

- s e c h^'> • tr;^ (T-trf^/ur-fe h-^- h) ^ 

/ur-feh-:!— h) f^^:^. ^/-i -:/a2K:2ri/. hy 
hy:?^ (r-fef^-zi-T-t h-^— h) ^^v, *y-s 

ec_yf.f^.V. y.]):^ {r-t^/^r•feh:^-h) 
V, *y-t->^h^i^- hy^ (r-fe^/i-rir h^- 
h) r-h^^:^ (r-fe^/^r-fe h-^— h) 

hy^h^v"^/ (3if=-/vr-t hr-feT^— h) ^ 

hy-n-T^od^^i/-^/ (aif^/ur-fer hr-t 
^_|.) f^-^y, hy- i -^naK^ix- (ai^/l' 

r-fehr-fex-h) f^^^^. hy-n-yh'^i/-^/ 
(jif^/^r-fe hr-irx— h) hy-sec-:/ 
h:3f-v/.^y (jL^/ur-t: hr-fer^- h) hy 

_t-:/h^i^-*/ (3if^/ur-fe hr-fer— h) 
V. h=sir-> • tr;^ (3if^/pr^ hr^T— ' h) 

h) ^^J'V'. v^-i-T'asK^v^- ti':'^ (ai^/vr-feh 
r-tx-h) f'^V's v?-n-y h^i/- ti';^ (^^^/^ 
r-fehr-fef^-h) f"^:^, v?-s e c-:/h^^>'- 

hr-fex— h) ^^i^x i^-t-^h^ 

i/.tr;x (zn^/vr-fe hr-feT^-h) 5"^ v. ^y^ih 
hy;^ (aif^/ur-t hT-feT^— h) f^^v. 

-n-yD7K^">- hy;^ (3if^/wr-fe hr-fex— h) 
f^-j'v. i -iT'njK^ix • hy;^ (31^/wr-feh 
r-feT'-h) f'^:^> ^y-n-!/h=^v^ • hy;^ 

f^/wr-fe hT-tT^— h) ^^V. ^/-sec-:/h^ 

hy;^ (j.^/vr-fehr-fe7^-h) ^^^'h 
t-yh^v^- hy;^ (inf^/vr-fe hr-fex— h) 

7^h7=3|r;^ (ai^yPT-fe hr-fcx-h) ^ 
/ (r-fe^/urirh-^-h) hy^ (a^f^/ur-fe hT-fe 

y^^Y) fc';^ (r-fef^/i-r^ h:^- h) tf;^ 

(^f^/i^r-t hr-feT^-h) f^^i^. hy-:^ (r-tr^/w 



(7) 



,4*§82 0 0 0-30 9 7 5 1 
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y- i -rnd?^-> • *y (r^^/i^T^hi—h) 
|.-^_ i^ju=izzf;M., hy-s e c-:/h^v^-^ 
>^ h:^i/ • -ty (r■fef'/^T•fe hf— h) i^yU3=ii? 

— h) = i?- i -T'nd^^i/ • fc^y^ (r-fe 

fc'J^ (T-fe^/^r-fe h-^- h) v^/l'anjri,, i;- s e 

yv^'y hy^ {r't^/^r•fe h-^- h) >?/v=3:=ii> 

hr-tT'— h) hy - i ->^DsK:¥'> • 

^/ hr-tx— h) v^/U'=i:=i!^A. hy- 

n -T'ozK^i^ • hf-:^ (a^f^/^T-fe hT-feT^- h) 

^/ur-fc hr-fer-— » 5^- s e c 

(^f^/ur-t hr-fer— h) v?/U=i;::[> 

- i -T^ozK^^ri^- hy;^ (itf'/UT-fe hT-tT^- h) 

*y-n-:/h=^'>- hy^ (^if^/PT 
^ hT-feT"— h) i//Vzi:=-^Jx^ — sec — >^ 
i^- hy^ (Ji^yur-fe hr-feT^- h) i^/U=i::^;>A, 
^y-t-^h^'>- hy^ (aif'/l.r^ hr-tT^- 

|.) -rh^^;^ (3:f-/ur-fe hr-feT^— 
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[0 0 2 1 1 ^m^h L-Cfl. -W;lf^. KS. T'o 
;d-:^^?>'K> y^t-vS. fi3\^^. ""y^^^. -^i^ 

y-/i-K. yyi^^^^S. 1^yf^/^». p- 
[00 2 2] ^atga^LT^i. Mxj^. t*yv^^^. 

n-/K f-^yi^:/. t'nyc^v, f->:yv^:/. t'^y 
V, hyy^/i-r^:/, hy^^/wr^>'. ^y^^^^y 
--A^ri>. i^ai^y— /ur^ i^y^/^^y^^^y 
-/ur ^ V. ^yy^/^':^^^>'-/^T^:/. hy^^?' 

h y i> A> 7K»{t:;«7 y 7K8Mk^<y 5^^. 7)c»^b;t? 
/Uv- »>ix/^ ^>Sr^Jf ^> r ^ t-X-^ 6p 
[0 0 2 3] 5 ^S^u— h^b'&iK^x 

1 Sfc 5 V ^fi 2 S£X± ^rl^^twffi^ L T t> <t I \ 
[0 0 2 4] ±JdJfm<0^m&^. (A) ^5>«:«J«i- 

6it'^^ (1) 1 0 ofifl:a«;:*rLT. o. oo 
i-iofifiSfp. »*L<fio. 0 1-^1 ofiAa^ote 

[00 2 5] (A) A^is 

XXJ^ (B) ^^«r^«S^5?J{-S«*^fl5>ifcUT/j:^o 

-.^T^^v^ ^y^T":?:/. 2. 2, 4-hyyf"/w-^ 
n-2^^^:/> v^^n^^l^^^, y^/w->^n 

y-t>. hyaif^/U'^v-trv. iz-^yT'oe/u^v-fe 



13 



(8) 
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^#K^{b)c«^sat ; > ^ ^ -^^^ ^ n - 

/K >f s e c — :/^/l'T/l'3 — 

/K 2->^/^:/^/— /K s e c -T^/l^r/l- 

yK n-^=^f-*y— 2 ^/l-'^^^^ /K se 
c -^:^r'>/ur/^=»— /K 2-31^/py^y— /K 2- 

2 - — /K 2-;i-^^y— /K n-y = 
/K 2, 6-v?pff'/l^^7'^/— /l'-4. n 
-"r;?7 y — ^l'. s e c '>/^T/^=»— /K h y / 

f^yp / :=./WT/^='— /K sec ^ h 7f^'>/^T/^=» — 

ix:^^j;=>— /K 1, 2-yn fuv^y =j— i, 20 

5. ^7'^>'v^:2i— /^-2, 4. 2-^^/W^ 
1 , 3s i^^if^u:^^^ i^T' 

o fuv^y =1— /^x hy^^i^v:/y =1— /K by:/ 

\ T"^ Vy. :^ ^/vai^yu^ V^^^ "f^jV- n - 

^v-yi/^hv, i^^r yy^/i-^ hv, hyyf^/i-y:fy 

'^=^i^y^^. 2, 4-^>'^>'v^:2|-i^^ T-fer h::^/wr'fe 

K. 1, 2-7^0 t^u>-;^:^'>h\ 'y^^yy^y. 4- 
^y 3— t'/k 3:^uv^y 3— /wv? 

m-T^/K aif^Ui^^y 3— /^^y-n~^=^v'/^3l— 
ix>'^y 3— /u^y ~ 2-^^/^>^^>'^^— "T/K -^^^ 
/l.^y;^^/U:xi-7^/K i^ocf^UV^y 3-/l-*y:t^ 
i;3if-U>'^y 3— /l^-^-y - n r/K 



^y =1— /u^y-n-'^^i^/i^^— x/K 3:h^->hy 

^y 3— /u-ty T^n f/vin— r/K t'd fcf'i^v^y 3- 
/u^y tw^y 3-/u^y y 

r/K i^:/'citf ui/^y 3-/i^y3i^/uji- 
r/K hyT'otru^'^y 3— /wq&yyf'/w^-T'/K 

rh7t:Kn7yV. 2 -y ^/I'X h7 t Kn:77 

>^^/K RK-ry:/f^/K i^Ks e c-T'^/K f^SSn 
— ^V^/K ft»s e c-^>^/K BfK3--y 
yf^/K i^^y ^/^-^V^/K e^S2-:ii^/U'>^^/K 
g^K2-3i^/U-va{^v'/K »K^>^v^/K HFKv^^tn^ 
RKy ^^'^i^^ta^^ix/K »Kn-y^/K 

r-fehRKyf^/K r^hg^^^^/K gT^g^^^f^i^Vi^^ 

y 3-/i.^y y ^/wcn— t^/k ftft^^^i^^^iJ^y 

^ y oi^/vji— r/K ilF®^v^3i^»^>'^y /^'=ey y 

— x/K i^^i/^i^f^uv^/y /^^y-n-yf^y^3i 

—T-jv. CI e y 3 — yu^ y y ^jvzsl-^t 

/K s^K7'pfcr^>'^y =-/^^y^^/^^"-7'/K ft 

^T'a fu:/^y 3— yu^y ::/n t'yvj:— r-yK ft®^:^ 
n t-u^-^y 3— yu^y:y^yV'3i— x/K 
u.:x^y 3-yi^^yyf^y^3:— xyK ftKi^T'nfw^' 
^y 3— yu^y ^t^y^iii— ryw, v?ft^^y3— yK ft 
Ky h^ixh y ^y =»-/K li'3i-:/Kf^^yw. 

v'zL^^i^-n-l/f'yK H^^y^/K IL 

g^mf^yK fL®&n-:y^yK fLKn-r^yK 

i;3if^yK 7^yUK>^yf=-/K ^^yUfti^ai^yW^CifO 
3i>^xyl.;^glK;N-y^/l-x^/^Ar^ K. N. N-v^ 

r-fehr^h\ N-y^/^r-fe hr^ K> n, N-v^y 

y ^yH^o y K if (^J-g-II^^SSI ; fift^ki^y ^/K 

i?y^/i^;^/W'*^i^K. 1. 3->^n^^>' 

^/u h v/jr if (O^mi^^SS^^J^ if ^^If 5 r t d5-C# 

[0 0 2 6] *5ll^<0^^ffiia^ife«:. ±f2co:^»^ 
^iJ^^#1-5dK (A) ^^^^W^-r^^b-a-i^ (1) * 

[0 0 2 7] (A) ^i^^m^-t^^t^^ 

(1) ^g»^F^fc#aS»J*lw. **»rjaWfc5^^Mi 



(9) 



1#H2 0 0 0-3 0.9 7 
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o-iocc. #*u<fii5-'8ot:x-*> 
(0 0 2 8] ^fc. 

9. iftj5K4^4'(-. S^i 0 ot:£iT^r/W3-/K75^s 

»^t^h^. ^(D^&i>^^2 0m&%SXT. »^U<I^5 10 

Sfi%»T(w*«» J: 5 t::8Re* if J: U S ztt- 

[0 0 2 9] *«iq<7)^5g^li^4&*lwiaJt5 (A) 
(B) (A) (^:^D* 

1 0 OSSlfiiJw^tr. (B) 
l~8 0fiS^> J:»)^f^b<fll'-6 0Sail5X-fc 

6o (B) ^^(D^^Mr-i'-'Bom&nvh^tm^ 

^^D7K^«S^^<i:Ji> >fl:^^ (1) 4^(7? OR2 

[0 0 3 0] ^t::^P>gomJI^J5£ffl)lfl^'fel-ttx *e)lwTf5 
[00 3 1] fl— 

h>'t\^xn. r±i^/i-r± 2, 4-^ 

d^1^>'i^3^>-. 2. 4 .>^^>^v?:2h>^> 3, 5— ^7" 

2, 4-2|-^^>'':^:?i-:^x 3. S-^h^^ 
>'v^:^V^ 2, 4-y:^^^v^:^'>'> 3, 5~/-^^^v^^ 

V. 5-^5^/^-2, 4 — 2. 2. 

1, 1, 5. 5. 5-^^f-:7/W^n-2, 4-"-^7'^ 

m<oi--'5 0M&%s »*L<fl3'-3 0fiS:%i:i-5 
[0 0 3 2] -y-fo^oas^p^j 

»t L<lll 0'-20m;i. 1 0-4 

U;?;tL-Cfa. mff. 0*^1:^X36 («) 

-/w y ;<7 //Wis i: t/>f y T'n / V y ; « 
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^•t-//i-5 20. 1^100. f^200 'jmyr^y^ 
^;&/w (^) i^<^T/^^:^^ yr-Z/K r/w^-^//u 

10. f^l 3 2/J^^f.;6S^^^fe)i^eo *ajKy-r-^LT 
tt. «I;tff. JJ^yr/^=a^^:^2|-:^1^-f K«5t**-r5{k 

(p< 1^) r ^ y h^k^ilfei. 5?#RK'^/Wk^ 

•r:^Ky-7-. sKy-f 5 K. 2KyT5y^iSe. ^j^y 

rv-i^i^s iKyr^ K ^Ky ^1^y 2Ky;?i-^ 

jj^yr/w^^>'3f-^v^K^#aaSt^J. 
y i>A^ss:2 Op p bJEJirt<^ti^-r5)<^d2»* uv\ 

[0 0 3 3] mm^mm^^(omm:fjm 
^^m<Dm^^mm^^i:mmi-^\^^i^xn. ±^(o 

J: 5 (A) &»i:m^-ri>it^^ ( 1 ) ^ 

mu m'^\^tL(0^^ (B) ^5^^^^A0i-ixfi J: < . 4t 

ft^(c^-v?^ hv^S^iiPi-s:^^;^^^^^;^.^, 
[0034] 7|s:«M<?5iifijS;ife(^SgS«fe<??^flc«i: LT 

a>fb-&4& (1) ^xi^'^^&o^mmii^h^^^&'B^^ 

0f5tft<^**5J:t;ttKSrlraA-CAP*»» - ffl-^RJC 

%:rr^it(r>h. (B) v^ts-g-it^^^p-r^r^fc 
dHb-g-^ (1) ^XtJ^'£^&0^»m^hfJ:^&^^ 
(w. ^;£fi07Ki3J:trtt«ISr*P^rAD*:5>«F-l«-&KlC 

B^^U/tco*?. (B) i/7>lb'g^ife^^t''5:^fc 

[0 0 3 5] QMb-^*) (1) isxx^'Z>m&(o^mmt^ 

« • m^^^^ff^ft(r)h. (B) i^y>^it^^^mu 

SKb^il^ (1) isxxf!i^^m(o^mm^b^£^t^^^ 
ic. m3Efi^*:fci:t^«ii*iIPx.-Cftl7K4^ • flt-^SlC 
«r*To3t<Dt>. (B) '>7i^^t'&4&*5J:t^^— 

^afe&p-t"5*fe 

[00 36] (§Mt^^ ( 1 ) isXxf*ii,^^&(D^mm^ 
bt^^iSi'^^\^> m^&07KisXl^f^m^m:^XM7K^ 



(10) 



4*M2 0 0O-3O975 
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yu^5}^*«EE8fe*tfc(^^x (B) i^y^it^^XV 
(SHt^^ (1) isXXf^'^&o^m\f}^h^li>&'t^ 
^n^it(Dh. (B) iyyi^it^^isxxfp-i^^hi^ 

[0 0 3 7] r<OJ:5l-UT#e)n^>;*:^PJ<75H^i|^c7) 

2 - 3 0 Sfiyo-efeS ^ . ajS<OjRii[*5a^/j^jSH 

^-jS^J- C (A) - (B) <ofift¥*&5>^Stt. il 
1, O00'-1 2 0. 0 0 0.»*U<ttl. 20 

0--10 0, ooou&xhi>o 

[0 0 3 81 zoxo\^\^x^hfi6^^m<om&^ 

i^V =tl^^=^^^s S i 02 i7:^y^. S i N 

So 

[0 0 3 9] f£ig^M@^ur. 10^ 

VXm^O. OS--!. 5 A mas. 20^9 Trt:^^ 
0. i-3Axmgffi<^aaRSr?g*1-6w^;dS-Ct6, 

^taT-ftiSl"5d\ fc^tMi. 8 0-6 0 0t:s 
&<DWl&X\ ii^. 5~2 4 05^gg;&p^u-cfe*fer^> 

■t^ztii^x^^o :i(0^(7)mW7^tl.Xi'i. 

Xts Mm^B^ti^Xi^s :kfS.T. SIRS^fflftC. T/i- 30 

[0 0 4 0] p(cbT#^ix5jgtt. 

i/, DRAM. SDRAM. RDRAM. D-RDRA 

[004 1] 

mm&^<owmit. »,(DXo\^i<xm^i^fti>(oxh 

[0 0 4 2 J J[4£^^i£jMwL 
- (GPC) ftlCiUaSLfco » 
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^Sl-g^i^lg*. 1 00c ccoxh^k Kp77:/JC^ 

h^7A {^x/H5 0-C ALC/GPC) 

: Bg^mX («;) KOSHODEX A-8 0M 
(S^SOcm) 

aij;£ias : 4 0*C 

StSiS : 1 c c 

fQ04 31 mmm-i^ 

^— Sr^l^r. IslteSci. 800 rpm. 2 0«? 

(Rudolph Technologies itMs S 
pectra Laser20 0) Srffll/^raBlffirtX- 

so^ai^tysio ^§e>i^ybK^f<^3 aish^u Ties 

X :aBi<^3adU0 0nm£Jl± 
[0044] ^flI^S?fJ^ 

8>f ^'f^v^y =»>'^'^''^-ti-- ;^tf:x=i— h^fe^^v>T 
2 0 o^C-es^j-RHStK^^^t. $eji;i4 5ot:o 

:/V4'-C5 0 0*CT*6 05^S«^j^LfCc J 

IS K 5 4 0 0 \zmm \^rcmimm\^x ^ tm^^ 

[0 0 4 5] ^WM 

m^^Ufi^^*^^ h:/^- h±-e8 ot:T-55)' 
pg. 2 0 ot:-c5^>PHi^^?£^u. ^^ic5oot:(7? 

Si. HP 1 64 5 1B«ffii3J:t5HP4 2 8 4A7'lx'> 
v?^:^LCR;?<-t^-fflV^•C. 1 0 k H z (Ci3«tS^S 

[0 04 6] I 

>^/Phy;?f h^'>i^^:^l 6 9. 7 g 4rv?T-fe h 
/U=i-/U9 1 glcg»$^fetO*,, ;^y-!7>^-^?~ 



(11) 



2 0 0O-3 0 9 7 
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e) ^^/-/i'S:^tfS«^r 2 3 9 g^/<:J^u~i^3 VT- 
gf^^L. (A-1) ^mz. r<oA07K^J«J8'S^ 

(0 0 4 71 ^A9i2 

pt'^/uhV :^ h^i^i^y^^l G 9, 7 g i/^y^^ndf 

xtr>^3^f-/^r-fe^/^T*fex— hi. 1 g 
^/u-f y yf'/w^ h >^ 9 1 g lwS«**fc<o*,. ;^ y - 

ito 3 0 g^l^F^J^>^»tT^li: 

/1.3-/V2 3 9 gS^;&DU 5 Ot:T-H^S?^;5^^>?<^/- 
>'^^'^tf^*: 2 3 9 g3^>'<2KU-'>9>T*fi^^L. S 

jS« (A-2) «r#fc, wOAD7K5>»«^4&<ofifi:¥^ 

3, 2 0 Q-Cfeofc, 
[004 8] ^J*« 3 

^^/Wh h^i^v'^>'l 0 1. Sgirxhyj^'h^ 

^v.^i-x/n 4 3g{w^«$'^fcO'fe. ;^y-!7:^^- 
^j'-T'^i^^*. g^iks^5or»cge;£$*fe, ft 

l;:. £x:x5^K4. 4 g ^^^$'^fe:^:!f:/3^^7 O g 

^ 1 f^m^nxim\^muut.j^^ 
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3 4g^iot. 5 ot:-e^fSd>b>i?'/-/^^^tf^ 

fK^2 3 4 g^/^jKu-i^a VX-Sfe^U (B- 

1) ^ti^ z(DmA^^mm^^(o&SLW-^5^&ii±. 

3, 9 0 0-e*>o^ 
[00 4 9] HISW 1 

^^mix*nhtiits.it:M (A-1) ic, a^giSt (A 
-1) t<^®?e^i 0 oS»tw^LX2 oas(w*5J:5^ 

{Z^WLftOh. 0. 2Mm7LMtOjKyx h77yU3^ci 
m^uyfS^^f/v^J'-r-^iaSrfTVv J^i^va— hifex- 
^115 2 0 nm-Cfe?)> 3 a 7 1 nmi: 6»T**)0 

5. 2. 7 5^#^^{::ie^^Km*S:^U3t, 
[00 5 0] ^Jfi«2-5 
^^mi^^XJ^2X^ibtltlRJt^ (A-1) *3J:t/ 

(A- 2) i:^ll;:^-r (B) 

[0 0 5 1] 
[^1] 



I 



I 





1 

1 


(B) 


1 (*) 1 
1 CBS) 1 


(nm) 


1 (30) 
1 (u) 1 








1 (A-D 1 


(a) 


1 20 1 


520 


1 O (7D 1 


6H 1 


2.75 


2 


1 (A-D 1 


(b) 


1 40 1 


480 


1 O (66) 1 


7H 1 


2.78 


3 


1 CA-D 1 


(b) 


1 20 1 


S30 


1 O (64) 1 


6H 1 


2.72 


4 


1 (A-D 1 


(c) 


1 20 1 


fl20 


1 O (80) 1 


7H 1 


2.74 


5 


ICA-2) i 


(c) 


1 20 1 


580 


1 O (77) 1 


6H 1 


2.69 



[0 0 5 2] *) S;(iaS:Srt?*t<^@?e*J'i ooSBJw 
^5 (B) 

(B) Ai^: (a) 

(b) "rhy^^ hr^i/^h^i/) i^^v 

(c) fi»¥*&^)^a2. OOOOjKy-^^h^v-^^D 

[00 53] tttS^l 

1 r-ti?)ixAcSJ£« (A- 1 ) (D^f^^^m {.ft^ 
^n. mmi^ i tm«\zMmm i ^f3]«iw^<D^^ffiS: 

fro^ aiB<^lR^*^4 7 0 nm"C. 3att77nm. 



[0 0 5 4] ite«^2 

'g'**il3■e^le>^^fc»&?« (b-d <^;^^ffiffiLfc£i 
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